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As we all know the S = ^ is equal to S = — = 

1 u i “ 


xdx 
e x — 1 


So in order 


to calculate the sum it is enough to calculate the integral. There is a relation between 
/*°° xdx f 00 xdx 1 

integral I\= -- and I? = --- such that 1-2 = -I\ which is easy to 


e x - 1 


e* + 1 


verify. 

So let’s transform the first integral by substitution x = —Ina. I\ is then equal to 
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Ina 
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da. Similarly I 2 = 
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-da. The sum Ii + h = = 2 
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so instead of integral I\ let’s calculate the right hand-side. 
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We introduce a function: 
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1 ln( 1 + (cc 2 — l)sm 2 x) 


J'(x) = 


1,1 (a 2 — 1) • 2 cosx ■ sinx 
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(a 2 — 1) (a 2 — l)sm 2 x + 1 

da 
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T ., sin2x f 1 
I (x) = 

stn z x J o 


I'(x) = 


2cosx 


sinx 
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sin 2 x — 1 
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a = 
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tan x 


sm 2 x 


. 2 cosx 1 1 

I (x) = -arctan -a 

sinx a a 

. 2 cosx sinx 

I (x) = -•-• arctan (tan x) 

sinx cosx 

l\x) = 2x, I(x) = x 2 + c 
7(0) = 0, c = 0 
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